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IN THE CLAIMS 



1 1 . [currently amended-previously amended] A head end apparatus for a cable 

2 television operator, comprising: 

3 one or more inputs for receiving streams of compressed IVFEG data 

4 packets and/or uncompressed Internet Protocol (P) packets encoding a plurality 

5 of video programs and/or other services provided by servers coupled to said one 

6 or more inputs; 

7 one or more transmitters, transceivers or modems, each having an output 

8 coupled to a downstream transmission medium and an input for receiving a 

9 stream of packets containing data encoding one or more programs and/or 

1 0 services and any other data to be used with said programs and/or services; and 

1 1 a pull multiplexer coupled to receive upstream program and/or service 
1 2 requests and to receive said one or more streams of uncompressed and/or 

1 3 compressed data packets from said one or more inputs, and having one or more 

1 4 data outputs at each of which is output a an output stream of data packets 

1 5 containing data encoding one or more requested video programs and/or services 

1 6 provided by servers coupled to said inputs, each said data output being coupled 

17 to an input of one of said one or more transmitters, transceivers or modems via-a- 

1 8 reGoding-Gifctrit, said pull multiplexer including a programmed computer to map one 

1 9 or more requested programs and/or services and/or programs or services which 

20 are to be broadcast without specific requests to program identifier codes, IP 

2 1 addresses or other identifying information that can be used by one or more culling 

2 2 switches that are part of said pull multiplexer to cull out data packets from said 

2 3 streams of compressed and uncompressed data packets received at said one or 
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24 more inputs that contain data encoding said requested program(s) and/or 

25 service(s); and wherein 

2 c anH \A/h^r A in ^^r^h p^iH r^pnHinn pirr t -i.iit..p J Arnnri R tf»R- r t .i rf^i litr v tfi.r^rtf^tv/ft 

\J C»1 IU »VI t\Jl LM I \* LXV^T i OCM\J I CJOl/Utl !y ^firwU/ll wM IJ^lniLrCJO^JM^vrill j IV/ 1 vvA/tVU 

2 7 MPEG-rP-and ot he^pactets-Gutted^ut^ i nformat i o n 

LJ I O^fCHUII ly 11 Kir CTVGI IICII^IO LSCfl IVJWIVJll i \Jw1 II IV/UUVVI Is/li vmmi wi imi u iwi mi iw *w 

2 9 decemprees-the data i n said-paekets-and r e co mpress^sai d data t o a mo re 

3 1 medium. 

32 said programmed computer is further programmed to optimize the 

33 assembly of said output streams of data packets to be transmitted to each 

34 customer by analyzing the number of requests for programs and/or services 

35 received from each customer and analyzing the number of tuners each said 

36 customer has and analyzing the current availability of subchannels on one or 

37 more logical channels and attempts to create said output streams of data packets 

38 so that all the data packets encoding the programs and/or services each 

39 particular customer reouested are transmitted on subchannels on a number of 

40 channels that does not exceed the number of tuners said customer has including 

41 attempting to move or combine data being transmitted to other customers on other 

42 available subchannels of one or more other logical channels so as to make 

43 enough subchannels available on a number of logical channels eoual to or less 

44 than the number of tuners each particular customer has such that all data of 

45 programs and/or services reouested by that customer can be transmitted on a 

46 number of logical channels equal to the number of tuners said customer has . 

1 2. [previously cancelled] 
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1 3. [currently amended] The apparatus of claim 1 wherein said culling switches of 

2 said pull multiplexer have outputs and are controlled inctudes-eullin g 6 w it ch c i rcu i try to 

3 select data packets defining one or more output data streams for transmission on one or 

4 more logical channels such that one or more subchannels carry data encoding popular 

5 programs and/or services that are to be transmitted downstream in broadcast fashion 

6 regardless of whether there are any current program and/or service requests for said 

7 popular programs and/or services and to output said data packets defining said one or 

8 more popular programs and/or services at said data output, and further comprising a 

9 recoding circuit coupling said output of each said culling switches to said input of a 

I 0 transmitter transceiver or modem and functioning to receive IVPEG. P and other packets 

I I culled out by said culling switches and to decompress the data in said packets and 
1 2 recompress said data to a more compressed state if necessary to meet available 

1 3 bandwidth in the downstream medium. 

1 4. [currently amended - previously amended] The apparatus of claim 1 wherein 

2 said pull multiplexer comprises means for receiving upstream requests for video 

3 programs and services from users and for controlling upstream transmissions by 

4 implementing a log-in procedure to authenticate awt+^eticate users so as to make sure 

5 upstream requests come only from users who have valid subscriptions. 

1 5. [original] The apparatus of claim 1 wherein said pull multiplexer further 

2 comprises means for managing said output streams for maximum efficiency in transmitted 

3 requested programs and/or services so that as many requests as possible from as many 

4 customers as possible can be fulfilled. 
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1 6. [currently amended] The apparatus of claim 1 wherein said programmed 

2 computer in said pull multiplexer is further programmed to send a downstream message 

3 including data for each subscriber who has ordered a program and/or service, said 

4 message including data indicating upon which logical channel and subchannels said 

5 ordered program and/or service will be found. fafthef-Gomp4ses m e ans for a ss emblin g 

6 dataf*astets4ka^G ompr ise 6aid o u t pu t 6treams-s^oh4hat-ati4he-data pack e ts th a t 

7 enc<3de-re(^ested^ogr-ams^ b e v ie w e d and/or 

8 ussd^^i^-partiG^af-Gustomer pre on a number 

9 ef-tegjoal-Ghan n el s e q ual to or le ss th an th e numb e r o f tu nefs sa i d custom er ha s. 

1 7. [original] The apparatus of claim 1 wherein said pull multiplexer further 

2 comprises a programmed microprocessor that functions to optimize the assembly of 

3 output streams of data packets by analyzing the number of requests for programs and/or 

4 services received from each customer and the number of tuners each said customer has 

5 and the current availability of subchannels on one or more logical channels and attempts 

6 to creates said output streams of data packets so that all the data packets encoding the 

7 programs and/or services each particular customer requested are transmitted on 

8 subchannels on a number of logical channels that does not exceed the number of tuners 

9 said customer has. 

8. [cancelled here] 

1 9. [currently amended and previously amended] A head end for a cable TV 

2 system, comprising: 
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3 a head end cherry picker multiplexer having a plurality of inputs for 

4 coupling to data paths to receive input IVPEG packet data streams from one or 

5 more video servers, Internet Protocol (P) packets-f rom w i de a re a n e twork 

6 ser v ers, and/or packets from T-carrier interface circuitry or telephone company 

7 digital switches and having one or more outputs at each of which is generated an 

8 output data stream , said cherry picker multiplexer including ami- furth e r co m pr isi ng 

9 culling means for receiving upstream requests for program(s) and/or service(s) 

1 0 received from one or more customers and mapping said upstream requests to 

1 1 program identifier codes, P addresses or other packet identifying information and 
1 2 for communicating said program identifier codes to said one or more video 

1 3 servers to cause them to output requested video-on-demand program data as an 

1 4 MPEG packet stream, said culling means using said program identifier codes, said 

1 5 P addresses and/or said other packet identifying information to cull out packets 

1 6 from said IVPEG packet streams and/or input streams of P packets and/or said 

1 7 packets received from T-carrier interface circuitry in one or more culling switches 

1 8 both in response to requests from customers and in order to broadcast certain 

1 9 "pushed" programs and/or services regardless of whether there are any 

2 0 reguests for said "pushed" programs so as to generate said one or more said 

2 1 output data streams and wherein said cherrvpicker multiplexer includes a 

22 management means for analyzing upstream requests received from each 

2 3 customer and the number of tuners each customer has and for analyzing the 

24 availability of logical channels and subchannels as compared to the number of 

25 components of video programs and/or other services requested by each 

26 customer and controlling said culling switches in such a way to generate said 

27 output data streams in such a way such that each output data stream for a 
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28 particular customer can be transmitted on a number of logical channels which 

29 does not exceed the number of tuners said customer has, and for generating 

30 management and control messageswhich control upon which logical channels 

31 and subchannels the programs and services requested bv each customer or 

32 pushed programs will be transmitted and for generating messages to be sent to 

33 each customer premises which indicate upon which logical channel(s) and 

34 subchannels the video program(s) and/or services requested bv said customer 

35 will be arriving ; 

36 a plurality of recoders, each having an input coupled to receive one of 

37 said output data streams and having an output, each said recoderf or 

3 8 decompressing the data in compressed data packets of said output data stream 

3 9 and recompressing said data into a recompressed data stream which may include 

40 P packets and packets from said T-carrier interface and having a bandwidth 

4 1 which is less than or equal to the available bandwidth on-a-su bch a nn el on a data 

42 path to be used to to transmit said recompressed data stream to a customer, and 

43 for outputting said recompressed data stream at said output; 

44 a bank of one or more cable modems, each cable modem coupled to an 

45 output of a said recoder to receive a recompressed data stream generated from 

46 an output data data stream assembled by said cherrypicker multiplexer and 

47 coupled to receive one or more said management and control messages from said 

48 management means in said cherrypicker multiplexer indicating upon which 

49 subchannel(s) the data packets encoding one or more program(s) and/or 

50 service(s) are to be transmitted, each cable modem for modulating the packets 

5 1 encapsulating the data of dtffefent program(s) and/or service(s) ordered by 

5 2 particular customers or pushed program in the subchannels encoded in the data 
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5 3 packets of said recompressed data stream onto particular subchannels of 

5 4 particular logical channels designated in one or more said management and 

5 5 control messages received from said cherrvpicker multiplexer so as to generate 

5 g signals bearing the requested video program^ and/or services requested by 

5 7 each user and pushed programs and transmitting said signals to w hich are 

5 8 tr-ar^smittod to the cable moderos-of said customers usef& via a hybrid fiber 

5 9 coaxial cable system. 

1 10. [original] The apparatus of claim 9 wherein said culling means includes a 

2 microprocessor programmed to receive upstream packet data other than requests for 

3 programs and/or services and route said upstream packet data to the appropriate wide 

4 area network server and/or T-carrier interface circuitry or telephone company digital 

5 switch. 

1 11. [currently amended] The apparatus of claim 9 wherein sai d cable modems are 

2 DOCSIS compatible, further compr i si f^barelw^^ 

3 reeeive-sa&output- d a t a str e am s^t^ffl^ate-Gutiin^ i f 

5 ^iGh-^id-^ea^-e fi d G h err y pickef^mritlplexeMS^oupled 
6 

1 12. [currently amended] The apparatus of claim 9 further comprising means for 

2 managing said output data streams for maximum efficiency, wh e r ei n s aid cu lli ng m ea n s 

3 inch^s^a- prog ra m me d m i croproc e6 Sor -and sto r ed d a ta i nd i cat fn§-ho w m a ny tun e r s 

4 each-custo m er ha6 t o tun e i nto r e qu e st e d or push e d p r ogr a m s and/ of-se rv i c es , 6 a i d 

5 m i ore process ef-pr og rammed to a n al yz e t he- n um b er of reque s t s r e c ei v e d from ea ch 
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6 oystofnui j u U Ihu n u mb e r of t un er s paid cuo t o m or hnn nn rl t h e avattabte- b a ndw i dth on a 

7 stofe^dewftstfeam-ffle d i um coup li n g*akl4read«^ all s a i d 

8 GUStemefSr^ nd for p orf orm i ng s a i d cull in g pEO€e&€nfhSU€&-a-way-aG to tran s m i t as many 

1 0 ehame]s4haU s e qual to or Ioc s t h a n the num bef^f4unefs-safd- c u st omer has-te-twe- 

1 1 3. [currently amended - previously amended] A head end multiplexer system for 

2 a central office of a DSL system, comprising: 

3 one or more video inputs for receiving IVPEG packet streams of video data 

4 from a video server; 

5 one or more P inputs for receiving streams of P packets from a server, 

6 router or gateway-$oupted4o-a^/ide-a ^ ^ 

7 one or more wideband inputs for receiving telephony packets containing 

8 digital data from an interface to a wide band digital network such a T-carrier 

9 system or X.25 packet network; 

I o one or more POTS inputs for receiving plain old telephone service analog 

I I signals from a POTS switch in a public service telephone network; 

1 2 one or more upstream inputs for receiving upstream program and/or 

1 3 service requests and upstream data; 

1 4 one or more culling switch means for culling out IVPEG packets received at 

1 5 said video inputs, P packets received at said P inputs and said wideband inputs 

1 6 in accordance with culling selection criteria given to said one or more culling 

1 7 switch means and organizing the resulting culled packets into one or more output 

1 8 streams of packets, each output stream containing the data encoding programs 
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■I 9 and/or services requested by user(s) at one customer premises; 

20 control means for processing upstream program and/or service requests 

2 1 received from users at all customer premises and for analyzing the number of 

22 tuners each customer has and the number nf requests each user has made and 

23 the bandwidth availability on a bidirectio n al channel and a wideband channel of 

24 said DSL line and for generating said cullin g selection criteria so that, as many 

25 times as possible, said requested program ^ and/or service(s) are sent on a 

26 number of logical channels that do not ex ceed the number of tuners said 

27 customer has gon o rat i ng ca i d cu ll ing c o loct i on cr i ter i a for programs a nd/or 

28 sefviGOG r o gu o ct o d fr o m e a ch ^ uo luinoi-'c pr o mi co o from o niri upnt roam program 

29 an d/o r se rv i c e ro gu ests r ec ei ved from that c u stom e r's -premises, said control 

3 o means also for generating management and control messages for transmission to 

3 ! each customer premises indicating which logical channel(s) and subchannel(s) 

32 on the DSL line coupled to said customer premises on which the reguested 

3 3 program(s) and/or service(s) will be found, said control means also for 

3 4 generating management and control messages for controlling which channels and 

3 5 subchannels on which each program and/or service reguested by a particular 

3 e customer will be transmitted on a DSL line coupling said head end multiplexer to 

37 said customer premises; 

3 g one or more DSL modems, each having an output for coupling to a DSL 

3 9 line coupling said head end multiplexer to one customer premises arid each having 

40 one or more inputs for coupling to receive one of said output data streams from 

4 1 said culling switch means and receive management and control messages for 

4 2 transmission to the customer premises said DSL modem is coupled to via a DSL 
43 line and to receive management and control messages for use by said DSL 



TER-01 2 Amend 7/04 



PATENT 

44 modem to control the logical channel(s) and subchannel(s) said DSL modem will 

45 use in transmitting data encoding said requested program(s) and/or service(s) to 

46 said customer, and each DSL modem having an input for coupling to one of said 

47 POTS inputs, and each DSL modem having one or more outputs coupled to said 

48 upstream inputs of said control computer, each DSL modem having circuitry for 

49 transmitting data encoding one or more requested and/or pushed program(s) 

50 and/or service(s) on one or more channels of said DSL line; 

5 1 and wherein said control means includes routing circuitry incjuding a 

52 microprocessor coupled to said upstream inputs for receiving upstream data 

5 3 packets and programmed to analyze the destination of each upstream data packet 

54 and route it to a WAN gateway or server or T-carrier interface circuitry. 

1 14. [currently amended] The apparatus of claim 13 further comprising means for 

2 managing said output data streams for maximum efficiency , w h e r ei n sa i d contro l m e ans 

3 fncki d e s m e an s f or ana l yz i ng th e numb e r of tu ne rs e ac h cu s tom e r has and th e numb e r 

4 of-reque st s each us e r h a s mad e a nd th e bandw i dth a v aila b ili ty on a b i d i r e ct i ona l chann el 

6 so-thatr-as-maf>y4i m e s as possib lersaid r e qu e 6t ed-ppo§ram(s ) and/or s er v i c e d) ar e s e nt 

8 has. 

1 15. [original] The apparatus of claim 13 wherein said head end cherry picker 

2 multiplexer further comprises bandwidth recoders coupled to receive output data 

3 streams from said culling switch means and functioning to alter the bandwidth of each 

4 said output stream in accordance with instructions, and wherein said control means 
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